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Abstract of JP2002068897 

PROBLEM TO BE SOLVED: To provide a method of 
growing a group III nitride crystal, by which the high 
quality, large size group III nitride single crystal can be 
obtained with a good reproducibility and to provide a 
device for producing the crystal, the group III nitride crystal 
and a semiconductor element. SOLUTION: The vapor 
pressure of Na in a reaction vessel 106 increases with 
temperature rise during heating and pressurizing, thereby, 
the molar ratio of Na in a molten mixture 1 07 is lowered by 
the evaporated amount of Na. With the elapse of time, 
though the molar ratio of Na in the molten mixture 1 07 is 
gradually reduced by scattering of Na through a gap 
between the reaction vessel 106 and a cover 105 or 
through a perforated hole 1 04 provided in the cover 1 05 to 
the outside of the reaction vessel 106, a required molar 
ratio of Na is secured until a nucleus of the crystal is 
generated if the amount of Na is sufficiently filled. The 
molar ratio of Na is reduced by scattering of Na to the 
outside of the reaction vessel 106 for the time after the 
generation of the nucleus of the crystal. Thereby, the 
generation of a competing crystal nucleus can be 
suppressed. 
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0 6rt<OIlI&&MJimkNa<Oig-£IJli6l 0 7 (ON a 

[00 5 3] Na Uifw\'-3 07F*|c7)Na30 6#:£ 
TifcSfiL ig^It&l 0 7<9Na<0%sUtt*w;TLTV* 
<. NaC0^Jt^T^3ES<±. 2o<0K>I7Ll 0 

4,30 8<wiatcfc g ww«rmrc& o . fl£H» 1 o 

7rtCONa^/Hfc©T*TWB3Jia{i. ^Jo^tsl 0 6 



COS 1 0 5 tClSWTtaiifL 1 0 4 cOTUik N a y 1f-A 
-3 0 7 l*XON a 3 0 6<Oft»*fiK:J: h . 
[0054] ULkcOJ: o^A^XACi 0 . 

o. *ft£W4NacOigjg£T(fSC:k£J:'K «0L 

[ 0 0 5 5 ] N a !Jir-'<-£ft(?-CIIIKaJI 
t^RNa^^iNa £*trtfc-£*if!l6DSte-iBS4>cO N 
aOt^ifc ttwrt S tt*«. «ISA£ffl we 1 1 I&S 

1££j£<Dll<7)N acO^Jt£^A^<0»MW;:#iS& 

[ 0 0 5 6 ] Ri6»«rtt:a»oN a y-y-A- 

(NaCOt/HtSJffllfflNay-r-^— ) Srgftft. #N a 
y-f-^N-tcfctf-i, N a iORTE^^f^VCOtStji^^f^ 

k 

[0057] EI4iiSJES»rtfcNa Ulf— A-*»3S»t 

#LTV^4. H4«0»T»±, KJS^Sl 0 6cortg?fcr 
(4, SI CON a Uif-M'-4 0 6 kS2cON a 
-4 0 9 kc7)20c7)N a 'J-f-A-tflfctt&fvO^. 
[00 58] ;:t< SlcONa'Jf-A-4 06, 35 
2C0Nayif-A'-4 0 9tCt4. -til-Pix. Na4 0 
8, 4 1 l3&*JRS3itTV^. RJEGSS 1 0 6 c7) 

Sl0 5t:{4, Sl«0Ulf-/N'-4 0 6<OF«ig5kSJ£S 
#g 1 0 6co^35k SraJl-rSSJifLl 0 4**»tt4>#l"r 
&l<Z)Nay-r-A-4 0 6feH4. S1C0 
N a 'Ji>*->\--4 0 6 kRfG^S 1 0 6 l*|k J-aa-TS 
Mii3l4 0 7* t S»t<biXTV^. ^2CONa!if 
- A'- 4 0 9 K (4 , m 2 CO N a 0 If- A- 4 0 9 k KJE 
^Ssl 0 6|*Jk£)I»-rSKffl?L4 1 o^istt^ix-cv^ 
■I.. RJ35SS1 0 6WCt4. ^JKNaajM^Nafc-^ 
Oft^ftk IIIfljASMs ±t^2«**t^42«**tHk 

mmi 0 7*^-t4. 

[0059]^, III^^b^^^^S^Na 

Tt4. S 1 <ON a 'J if-yN-4 0 6**SiESS 1 0 6*1- 
•^cONacogJSSfra^ho-^LTV^. -f^*)^. S 
lcoy-r-A-4 0 6<ONa4 0 8cofikBiI7Ll 0 4 
cDJimz i. *) . t)3^coiI-^it?g l o 7 co n a cot ;Htco 

[006 0] SlcONa'J1>-'->'<-4 0 6cONa4 0 8 
^'t«ft L^^«4 . N a CORJCSS 1 0 6 ?h^cOt«^jS 
«4, Sji?L4 0 4klll<ONay-!f-A-4 0 6coaa 
7L4 0 7 tlzZOmmZtl. S2<ONayif-A-4 0 
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91ZX 9&&§il6N ac7>^UJtk<D¥8Mj»MS2 
TT. 0 7WNatfO^Jtti«ii'-r&< > 

[00 6 1] gg2cONaL»lJ i -^-4 0 9fc:J:9fftl&;* 
ft&Nac7HE;l4tkRJ&g$§l 0 6*K<7>NaCDtfc)&75 
TffttJBfcSofcflHi. |jl2£DN a 'j-tf-A- 4 0 9c7> 
N a 4 1 l**£Tii«fc$ix£> £T\ ftfrMtig 10 7 IHZ 
£c9NaO*^Jt#fitfcft.i>. . 

[00 6 2] Sit. »1, ^2cO»J-f-A'-4 0 6, 
4 0 9 <75N aiit)i<75B#^SrBfM^^Bt^«7)N a cot 
A'.tbWteflS i 0 tBt-TS Z kfc«fc 0 . RfcttfflfcJi 

[00 6 3] a4«0CTT«2oc7)>;if-yN'-4 0 

6,409 Zmitztf, K> £ < «o 'J if- 

[0064] iWipfc, RJS8»l*ifc«R<3N a 

* immmt & z t & . 

[0065] Srfc. l3J>SUJ:i4^«J;3tNa 
0 ■? -J<- £f£ WT 1 1 1 ffi&K k £Jg N a & S V N a 

#« ■ISiibftfflV>TIIIJ»nbHlfrJftJl««£«^(=t> 

[00 6 6] ±ti. l&cv&Mlzts^r . £E:*j«»kR 

k *>tt»£-*>iM!S£JR & £ k i> TO?* & . 
[ 0 0 6 7 ] ±J6 Lfclvm*attAftJH». 8A)£ 

ask ± o » ffi n D 0 {5^o^M^i 1 1 mmftm$m&iffi 
[0068] £<oj:at=L.Tf»^futiiiaaHk*tsfi 

taSkl/OB^T (-fttbh* Z<D£olzlX'&t>1X 

-rk#-e£&. 

[0069] 05 J4*«W:ffi44 i »fls*F<^BI)R«S' 

AJ8A&S ■ S B B 9 ^CJ: 0 » feiifc 1 1 iMEBftfMft 
flaBKkLTGaNa«*ffl^rt^. 
[ 0 0 7 0 ] 05 Sr^fi-TS k . ,I<DiMWt*Ftt, M 
OCVDttteJ:g. n-GaN¥i«:iS5 0 2it:. 
n-GaNA'. / 7r-1503S:it'LT, n-In 0 .i 
Ga 0 . 9 N?7-y?|ifrjJUS5O4. n-Al 0-1 Ga M 
N?7 7H15 0 5, n-GaN^t«I506, In 
,. 15 Ga M5 N/GaN 2fflJWJ: 0 & & D QWfliScO 



iSttJi5 0 7, p-GaNXf-Y KS5 0 8, p-Al 
,.,Ga ) , 9 N^77 FJB509. p-GaN3>-?;h 
151 0*>\ xtr^i^v/USk LTJBtjSBSiTJfefe 
OkSr-oTHS. ^U-C, P-lW^5 12fr't 
«ffl«S i O t «tM5 1 HHl"LT#«3*U * 
Jt> n-mM^^I^S 0 1#\ ag®ft£ifrf-£GaNg 

«5 0 2co*ffit:^B5;$ixT^S (7x-^^>7y||g 

[007 1 ] H5c7)CfiK'(i, GaNiS5 0 Hz^ftty 

izxhiummim^B^m^x^^. £*u=«k9, g 
a.Nms.5 q 2z<r>i><otfmm&£ftn. mT& 

jgj£-$-&xe?dfs^/Wg5 0 3 , 5 0 4, 5 0 5, 5 
06, 507, 508, 509, 510 kSSM*^ 

[ o o 7 2 ] =5:13, *miiz£ziuimfcmii&iz, 
m5<mnzmh-?. ^s^^mwm^zmm^xh 

[0 07 3] 

& ^(SN a *-£<Xfc&ftrk 1 1 I£&H*S J:tfg*£> 

1 1 iKH'fia«sii^*sas**i6t*jv >t , n i 

WNaco^/kttSr. Kffittll, SSflnJBSgfc it/ISA 

cot, ft B °pia*>o^scoi 1 1 tmwmm£kt:mi®.& 

[0074] -f^h-h . ig-&m?ffi't'Oiii^gttco?§ 
ft¥JSti©< , S^I«4>T<oiii8EaflSHj<ofl«&JI*± 
tf *«3ftK*!*ft J: a k-t* k , mti&ttlc&Mte 

[0075] £^*tL, uimm-ik®<v 

^ik^SiJSrrs^kCJ: Off^v-* tgA« 
^^T(ii^Na^Jt?r^L» ISAdtAfUfiN a 
^)Uikt^:&Xdl,z. Na.ttJl-it£fflWi-Z>. ZtHZ 

yji<r>mm%*-t>< Lxm&mLf&z®%t l. *>o, 

< -th Z. k TM-^-f £ ^ftl^S^WSJ^I. £ k 

k&&. £c7)^m, So^a^o^soi 1 1 ftmimmfe 
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r oo 7 6 ] ttK. m&2mi.<7Mmz£tn£ . a* 

JB 1 i£J&0 1 1 1 0»flm A<3tS Att Kv^T. 

t\ m^^&Afc&Ajfcfistfsco-c, j£jwra 

fell. »6*l6ttA«>ttft#m«"&4^fc**. Zit 
(cflU «-&IBR«t»iONaO*;Ht<0«|«TT^)ISftl« 

* f *nfefc=flr&i:ftte, S«ttlR<t>OlIlKBfl:4ll0MINl 
SMteOMWOBj^/hS < *h Z bX\ Na'J 

4fc, ^fiSt^a^m^OfSB&^JrllS^t^ 
C 0 0 7 7 3 * fc , unm 3 tawamtz XtM . 1 1 1 

MSt^JSN a 4fc(2N a £*0-fc-&1$Jtf>?I-&8&?K't> 
CON a <0^Wt£ . N a WK^Ms^pV^tJciScO^ifc 

(c ± 0 M**-& i ttwJ: 0. l&IUga&Attfctti i itt 

C00 78] 4fc. 193-314, MS4!6lEtt03W9l(=J: 
*Uf . Rl6&Srtte£j«5:< fc 1 locON a »Jlf-A-£ 
RtrC, I]Itt^fc£SlNa*4WiNa*-£tMI:£' 

&Z'i%hZt1fiX-ZZ>. N a 'J -f R 

tt&^JfcftS; (01 , H2fcSLfc±3<r**ife) T 

JB4T05N a <Oi«&£#Jpg L TKCHOJEWfcff 0 j&Stf 

3E««0||5(;|ft^nriilt^O. 4*:, Na'Jf-A'-H 
SWI+tflttftSitfcNatcJ: 0RI5SHI*I^?S^S# 

ate $ h izmmmrm. mwv # , <t o rb^ $ fx^ 
m®T<vm£ 1 &cr>£m*iimt%&. ztibizxr). is 
&m>^&\izmummL^rMmag.*-m < mm 

4^ B B B )£^2:itp$!l L, <t 1 5-®H3Se^<Sp a n fiiWA-;l. 
?#fcSA£^4.rfc**-e£4. 
[00 793 ff^5. i^a7iaS^HB(cj: 
*Uf , £JS§2srtK*tScON a 'J-f-A-£iS»t» SSt 
CON a >J if-M'-(cfo^T . N acO^JESts^cOtiifl 



a ^trtfc^co^i&aS^cON aco^/Ht£ip#p-f 4 
COT-. J£ H a B ^i^*>A»^B a B B£g^T4T-<O?M^lt?g>t><0 
N a C^^JtcOSTOA*^ t & 4 . -r^*?*, , N a U if 
-A-$rloL^IS(t^^t#fc<±, *SA1££j£l$60iI 
•^■lt?S4'<oNa<o^;Ht{SS"IKr5rtlT'*).g.* i . *tiim 

fcoTVK. £iifc:*fU Rjesartt«R<0NaU1f 
-'<-£i5ft, «^C0Na'Jlf-/N--^t5V^T. Naco 

Rjcs^^costjftcou#^ist^^t ut . 1 1 m&mt 

&JgN a£4^{iN a £'&tS{t-&W>M-£MM'P<QN a 
Ot/WtfcSWrifcSfctt, -5Si£T"<OIIl;f£g<t; 
ft&a a B cOjayia^tgfc& 9 , $ t> \,Z*&ff»<A>? m&fk 
( A/P? 1 1 1 SMMfeS, 1 4 

[00803 4)t, li^3a8iem<O^BBJ±. IBsRIIIT 1 ; 

sffi^ia 5 <™ vrna»-jHfciE»tf>i i i^g^jsa^ 

*Sft)«**aK:J: l 3«ft*-*fclllftafl:*l&a'C*4 
cor. i^afit^o^MftcOI 1 1 K9fl:4ts«IS A^SftT 
§ & . -T&irij. , if^js i ^MBSffl 5 cov ^-f ix*>-H 

^niffiflHKiusau, 1 1 im^mttzm i i^st 

NaCO^M?g>fT'fi!cgL7t-'N'^i?maAfc^'9. iM#? 
«fttc J: D » 4><i* ttft KJt^T KflL* «*«ffi< . x t 

*«Wfc««tlflifl«<0*AfifcBA'r*i. ^^>lc. If^ 
« 1 ^jMlf «3S 5 <m vtfhj&>-EKiBtt<0I I I^M-fk^ 
^A<0^ B B B JS^&{3 ±011! SiaEflSlirt&ftSrjS* $tf 

[0081 3 4fc, ff*lI9feKcO%^{i. H*iH8iB 
SeoiIIKM^^A^afigi: LXm^fz^mim^X' 

z<n^tm=Fizir<!K<7>£d%m&tft>$>. -t* 
at* jf 8 tm<r> 1 1 1 mmim&ihiz . ^a^Rhco 

^JgcOffi^S«i:^&<OT\ ^co^^^-nrtgk^: 

i/-f -f f coitWKt t sen x vy^y 
-thtc^. *ymt^?<nffimii§miz£>o®mz&f$. 
[@fficoism^ittBfl3 

[an *m\£to&mA&^monwtt:mwT: 
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